Background: Nasal fractures have a tendency of resulting in structural or functional complications, and the results can vary according to the type of nasal bone fracture. The aim of this study was to evaluate the objective postoperative results according to the type of nasal bone fractures. Methods: We reviewed 313 patients who had a closed reduction of nasal bone fracture. The classification of nasal bone fracture by Stranc and Robertson was used to characterize the fracture type: frontal impact group type I (FI), frontal impact group type II (FII), lateral impact group type I (LI), lateral impact group type II (LII), and comminuted fracture group (C). For each patient, we tried to use the same axial image section of computed tomographic (CT) scans before and immediately after operation. Postoperative outcomes were classified into 4 grades: excellent (E), good (G), fair (F), and poor (P). We also analyzed postoperative complications by fracture type. Results: Regarding the postoperative CT images, 189 subjects showed E results, 99 subjects showed G, 18 subjects showed F, and 7 subjects showed P reduction. The rate of operation results graded as E by each fracture type was 66.67% in FI, 52.0% in FII, 64.21% in LI, 62.79% in LII, and 21.74% in C. Complications of FI (7.14%), LII (13.95%), and C (13.04%) groups occurred more than in the FII (4.00%) and LI (4.21%) groups. Conclusion: It seems that the operation result by fracture type was better in the FI, LI, and LII type than the FII and C type; after one month, however, LII type showed more complications than other types. The septal fracture can be thought to affect early reduction results in nasal bone fractures. 
INTRODUCTION
The nose is an anteriorly protruding structure, which results in it being the facial feature most commonly subject to fracture. However, postoperative results are known to be less satisfactory compared to those of other facial fractures [1] [2] [3] [4] . 
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Surgical technique
Under general anesthesia, all patients were operated on with closed reduction by the same surgeon. If septal fracture or deviation was existed, we reducted it conservatively using Asch forcep, nasal speculum and No. 3 knife handle wrapped with Vaseline gauze. In order to support the reducted bone fragments, we used Vaseline roll gauze in the dorsal nasal cavity after reduction and Merocel in nasal airways. External nasal thermo-splints were applied [6] .
Assessment methods
The classification of nasal bone fracture by Stranc and Robertson [7] was used to characterize the fracture type: For each patient, we tried to use the same axial 1 mm sliced image section of computed tomographic (CT) scans from a dual 128-channel CT SOMATOM Definition Flash (Siemens Industry, Munich, Germany) across the intervals (before and immediate after surgery) to allow, as much as possible, an objective comparison of outcomes. Postoperative outcomes were evaluated in the manner listed below (Table 1) [8] .
Excellent: nasal deviation is absent; arch shape is smooth; no observation of malalignment of the fracture segment.
Good: nasal deviation is absent; arch shape is smooth; malalignment is present, but with either a one-segment irregularity or displacement.
Fair: nasal deviation is absent; arch shape is smooth; malalignment is present, with both bony irregularity and displacement.
Poor: nasal deviation is present; arch shape is not smooth and with two segments of bony irregularity and displacement.
Variables were compared using the chi-square test with Bonferroni correction for multiple comparison (SPSS ver. 19.0, IBM, Armonk, NY, USA). The p-values<0.05 were considered to indicate statistical significance.
RESULTS
Demographics
Of the 313 patients, 241 were male and 72 were female. Regarding gender distribution, all types of fractures mostly occurred in males. The mean age was 32.1 years. Seventy-seven of the fractures were caused by bumping, 72 were caused by slips or falls, 67
were the result of beatings, 53 were caused by sports activities, and 44 were caused by traffic accidents ( Table 2) .
Types of fractures
Among the 313 patients, 109 belonged to the frontal impact groups: FI (n=84 patients) and FII (n=25); 181 patients belonged to the lateral impact groups: LI (n=95) and LII (n=86). The remaining 23 subjects were classified as being in the C group (Table 2) .
Operation results
Regarding the postoperative CT images, 189 patients showed excellent reduction, 99 subjects showed good reduction, 18 subjects showed fair reduction and 7 subjects showed poor reduction. and that of the FII type were statistically significantly higher than that of the C fracture type. However, there were no statistically significant differences in the proportion of excellent results between the FI, LI and LII groups ( Table 4 ).
The proportions of septal fracture in each type were 53.57% in Table 2 . Patient demographics (Table 3 ). The p-value of the difference between each prevalence of septal fracture by fracture type was <0.001, which showed a statistically significant difference. In post-mortem analysis, the prevalence of septal fracture of LII and FII types were higher statistically significantly higher than that of C type, and that of C type was statistically significantly higher than that of FI type, and that of FI was statistically significantly higher than that of LI type. However, there was no statistically significant difference in the prevalence of septal fracture between the FII and LII type (Table 5) In each type, the proportion of excellent results, as determined by the presence or absence of preoperative septal fracture, were as follows: in FI type fractures, the proportion of excellent results was 62.22% and 71.79% with and without septal fracture, respectively.
In FII type, excellent results were obtained in 52.38% of patients with septal fracture and 50.00% without septal fracture. In LI type, excellent results were obtained in 55.56% of patients with septal fracture and in 69.49% of patients without septal fracture. In LII type, 61.54% of patients with septal fracture, and 75.00% without septal fracture showed excellent results. In C type, excellent results were achieved in 20.00% of patients with septal fracture and 33.33% without septal fracture (Table 3) . Overall the operation in case without septal fracture result was better. However, in each fracture type, there were no statistically significant difference in the proportion of excellent result by septal fracture (Table 6 ). 
Complications
The various complications observed were hump nose, saddle nose, nasal vault widening, deviated nose, nasal obstruction, and temporary hyposmia.
26 subjects had postoperative complications; nasal deviation was noted in 12 subjects, saddle nose in 4 subjects, nasal widening in 3 subjects, hump nose in 3 subjects, nasal airway obstruction in 2 subjects, and temporary hyposmia in 2 patients ( Table 7 ).
The prevalence of complications according to impact was 6.42% in the frontal group and 8.84% in the lateral group. The prevalence of complications according to fracture type was 7.14%
in FI, 4.00% in FII, 4.21% in LI, 13.95% in LII, and 13.04% in C group. Despite a relatively higher prevalence of septal fracture in the LII type (90.70%), the proportion of excellent results in the LII type was 62.79%, and it was statistically significantly higher than that of FII and C types. After one month, however, the complication rate of LII type (13.95%) was the highest in all of fracture types.
DISCUSSION
Moreover, the immediate postoperative result of C type was not good, and the complication rate (13.04%) after one month was higher than the rate of FI, FII, and LI type.
As a result, septal fracture occurred more often in FII, LII, and Meanwhile, in the report of Rhee et al. [9] , there are differences between the radiologic findings and the perioperative findings in the degree of septal fracture. In this study, we evaluated the presence of septal fracture by CT scan and perioperative direct examination, and conservative reduction of septal fracture during the nasal reduction was performed. So further evaluation may be needed for evaluating the correlation between the degree of septal fracture and the objective outcomes of the reduction with the data of perioperative findings about the degree of septal fracture.
Postoperative complications of nasal bone fractures-hump nose, saddle nose, hyposmia, and nasal airway obstruction-were observed, and patients were dissatisfied when their noses exhibited deformities that were not noticeable before the injury.
Many studies have reported postoperative complications with nasal bone fractures, and the overall prevalence of complications ranged from 8.4% to 36.4% [1, 4, 10, 11] . In this study, complications occurred in 26 subjects (8.61%), and this result was matched by the objective outcomes as fair in 18 subjects and poor in 7 subjects, whereas one patient showing a good outcome complained about a hump nose.
Lee et al. [4] reported complication rates according to fracture 36 type by Stranc classification; in their study, the nasal deformities occurred more in the lateral impact group than in the frontal impact group.
In our study, the prevalence of complication was 8.84% in the lateral group and 6.42% in the frontal group. The most frequent complication in the FI group was saddle nose, and, in the LII and C groups, it was a deviated nose. It is thought that the complications correlate to the direction of injury impact.
In conclusion, it seems that surgical results by fracture type were better in FI, LI, and LII types than in FII and C types with statistical significance. The immediate postoperative result of LII was excellent, but, after one month, more complications occurred than in the other types. Additionally, in each fracture type, complications occurred more often in the group with accompanying septal fracture than in the group without it.
